Rapamycin sensitive ROS formation and Na(+)/H(+) exchanger activity in dendritic cells.
Rapamycin, a widely used immunosuppressive drug, has been shown to interfere with the function of dendritic cells (DCs), antigen-presenting cells contributing to the initiation of primary immune responses and the establishment of immunological memory. DC function is governed by the Na(+)/H(+) exchanger (NHE), which is activated by bacterial lipopolysaccharides (LPS) and is required for LPS-induced cell swelling, reactive oxygen species (ROS) production and TNF-α release. The present study explored, whether rapamycin influences NHE activity and/or ROS formation in DCs. Mouse DCs were treated with LPS in the absence and presence of rapamycin (100 nM). ROS production was determined from 2',7'-dichlorodihydrofluorescein diacetate (DCFDA) fluorescence, cytosolic pH (pH(i)) from 2',7'-bis-(2-carboxyethyl)-5-(and-6)-carboxyfluorescein (BCECF) fluorescence, NHE activity from the Na(+)-dependent realkalinization following an ammonium pulse, cell volume from forward scatter in FACS analysis, and TNF-α production utilizing ELISA. In the absence of LPS, rapamycin did not significantly modify cytosolic pH, NHE activity or cell volume but significantly decreased ROS formation. LPS stimulated NHE activity, enhanced forward scatter, increased ROS formation, and triggered TNF-α release, effects all blunted in the presence of rapamycin. NADPH oxidase inhibitor Vas-2870 (10 μM) mimicked the effect of rapamycin on LPS induced stimulation of NHE activity and TNF-α release. The effect of rapamycin on TNF-α release was also mimicked by the antioxidant ROS scavenger Tempol (30 μM) and partially reversed by additional application of tert-butylhydroperoxide (10 μM). In conclusion, in DCs rapamycin disrupts LPS induced ROS formation with subsequent inhibition of NHE activity, cell swelling and TNF-α release.